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ABSTRACT 
Our previous electron microscopic studies on psoriatic skin demonstrated thin-walled 
vessels that resembled lymphatics but which contained erythrocytes and had prominent 
endothelial cell gaps. Gap formation was also found in venous capillaries and postcapillary 
venules. 
Reconstruction techniques and further studies with light and electron microscopy have 
now shown that the thin vessels are lymphatic. The best explanation for the abundance of 
erythrocytes in their channels is a clearing of the interstitium of red cells escaping from 
leaking capillaries and venules. Lymphatic capillaries are very numerous and dilated in the 
lesions and normal skin of psoriatic patients. They are rare and only minimally dilated in 
control specimens. The superficial lymphatic plexus begins as blind channels in the papillae 
that link up with one another to form a network in the papillary dermis. Valves are present at 
most points where lymphatic capillaries join one another. Lymphatic capillaries closed at 
both ends and unattached to the surrounding plexus are found in psoriatic skin and may be a 
lymphatic reserve. 
The blood vessel gaps develop at intercellular junctions and their profiles are identical to 
those produced by the local injection of histamine. However. distortion of the endothelial cell 
nuclear membrane which accompanies histamine-induced gaps in animals could not be 
found in psoriatic vessels, nor could it be produced in normal individuals injected 
intradermally with histamine. The blood vessel gaps were easily found in psoriatic skin and 
were very uncommon in control specimens. The gaps may represent an inherent weakness in 
psoriatic vessels or a histamine-type response to unidentified stimuli in psoriasis. 
We have reported previously two types of vascu-
lar abnormalities in the pustular lesions, plaques, 
and clinically normal skin of psoriatics [l, 2]. One 
abnormality was a thin-walled vessel which resem-
bled a lymphatic capillary in all respects except 
that it contained red blood cells. Gaps between 
endothelial cells were found in almost every vessel 
surveyed. On the basis of these initial observations 
it was impossible to determine whether this vessel 
was a leaky arterial capillary or a lymphatic 
capillary which had cleared extravasated red cells 
from the dermis. The other vascular abnormality 
was the presence of endothelial gaps in venous 
capillaries and postcapillary venules in the cutane-
ous sites where the lymphatic-like vessels were 
present. 
In order to clarify and characterize these vascu-
lar abnormalities, we studied the material by 
reconstruction techniques and by light and elec -
tron microscopy. We have compared psoriatic skin 
before and after treatment with coal tar and 
ultraviolet light with specimens of other der-
matoses and normal skin. 
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This report provides evidence that the thin-
walled vessel is a lymphatic capillary which is 
presumably clearing the interstitial tissues of red 
cells. The endothelial gaps in the blood vessels 
have proved to be much more numerous than we 
had originally reported. 
MATERIALS AND METHODS 
Three- or -1-mm punch biopsies were performed on skin 
that had been anesthetized locally by placing an intra-
dermal ring of lidocaine without epinephrine around the 
desired site. All biopsy specimens were cut in hal f and 
fixed immediately by immersion in half-strength Kar-
novsky's fixative, pH 7.2, for 4 hr at 4°C. Subsequently 
the a ldehyde-fixed tissues were exposed to cacodylate-
buffered J o/c osmium tetroxide. pH 7 .4. for 2 hr. The 
specimens were dehydrated in ethanol and embedded in 
Spurr's epoxy resin [3]. They were sectioned on an LKB 
Ullratome Ill. Ultrathin sections, stained with uranyl 
acetate and lead citrate, were examined with an Hitachi 
H U-llB electron microscope. For light microscopy. l -
and 2-JJ ~ections of the plastic-embedded tissues were 
stained with methylene blue and azure ll. 
To avoid possib le variations in the organization of the 
microcirculation in different areas of the body surface, 
skin samples were taken from either the nexor surface of 
the forearm or the nank of psoriatic patients. and normal 
individuals. 
Fifteen patients with ps<lrias is vulgaris and 2 with 
pustular psorias is of von Zumhusch were studied. The 
control group consi~ted of 54 palients of whom 6 bad 
clinically normal skin and the remainder had atopic 
dermatitis, nummular eczema, erythema multiforme, 
lupus erythematosus. leukcxytoclastic angiitis, der-
494 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY 
matomyositis. Schomberg's disease, epidermolysis bul-
losa, lymphomatoid papulosis, and a variety of other 
papulosquamous. pigmentary, alopecic, and telangiec-
tatic disorders. 
The following experiments were carried out. The 
plaques of psoriasis were biopsied both in the centers and 
at the edges. Clinically uninvolved skin was obtained al 
least 2.5 em and in some instances as much as 25 em 
distam from the plaque. Four to 6 samples of skin were 
obtained from each patient. In 4 of 15 patients with 
psoriasis. plaques and normal skin were biopsied before 
and 3 ·4 weeks after successful treat.ment with coal tar 
and ultraviolet light. The posttreatment biopsy sites were 
adjacent to the pretreatment. ones in each instance. 
The relationship between the blood and lymphatic· like 
vessels in a dermal papilla from a psoriatic plaque was 
reconstructed in clay from 2-,. serial sections for a depth 
of 50 ,.m. The organization of the lymphatic-like vessels 
in the papillary dermis was reconstructed in 2 other 
models each 200" deep. The normal-appearing skin of a 
patient with pustular psoriasis of von Zumbusch pro-
vided the material for these two models because the 
lymphatic-like vessels were so profuse and well developed 
in t.hese specimens. and they were not obscured in any 
way by inflammatory cells. A drawing rather than a 
photograph was made of each complete model because 
the characteristic morphology could be displayed more 
clearly. 
Endothelial gaps can be produced in the postcapillary 
venules of animals by the local injection of histamine [4]. 
Our previous sl udies showed that the endothelial gaps of 
human blood vessels resembled those produced by hista -
mine. To investigate this point further, 0.5 ml of a 0.1 
mg/ml or I mg/ml solution of histamine phosphate (Eli 
Lilly Co.) was injected intradermally into the forearms of 
4 normal individuals. The resulting wheals were biopsied 
2- 5 min later and processed for electron microscopy as 
described above. 
Approximately :WOO 1- and 2-ll plastic-embedded :sec-
tions and 3000 ultrathin sections were examined by light 
and electron microscopy. respectively, in the study of the 
17 psoriatic patients. From tbe control specimens, in-
cluding those from the 6 normal individuals, roughly 
2500 sections were examined with the light microscope 
and 1000 with the electron microscope. 
RESULTS 
Lymphatic-like Vessels 
The thin-walled vessels were most highly devel-
oped in the lesions and clinically normal skin of the 
2 patients with pustular psoriasis of Yon Zum-
busch. GeneraUv there were more thin-walled 
vessels in the pustular lesions than in the normal-
appearing skin, bul il was not unusual to see them 
with equal frequency in the laller site in some 
sections. These vessels were present chiefly in the 
dermal papillae and papillary dermis a11d less 
frequently in the deep dermis. 
The same distribution of thin-walled vessels was 
found in the plaques and in the normal-appearing 
skin of patients with psoriasis vulgaris. These 
vessels were less frequent than in pustular psoria-
sis, but they were very conspicuous. The normal-
FIG. 1: Lymphat ic capillary. Thin endothelial wall with poorly developed and incomplete basal lamina. Anow 
indicates overlapping endothelial cells at intercellular junction. C - collagen. Bar I micrometer. ( x 7.820) 
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appearing skin in psoriasis vulgaris showed similar 
findings. but the thin vessels were always less 
prominent than in the plaques. 
Sections of the control specimens, including 
inflammatory dermatoses and normal skin, showed 
many fewer and in some specimens no thin -walled 
vessels in the upper dermis. However, thin -walled 
vessels seen in the deep dermis were developed to 
the same extent as in psoriatic skin. 
Ultrastructural examination of the thin-walled 
vessels revealed features essentially the same as 
those reported for lymphatic cap illaries in animals 
[5 ). Figure 1 shows such a vessel which has a thin 
endothelial wall and a poorly developed and in -
complete basal lamina. These vessels a re never 
surrounded by pericyt.es. Collagen and elastin are 
closely applied to the wall. The endothelial cells 
may overlap one another for long distances or 
simply abut without overlapping. Gaps were regu-
larly found at these intercellular junctions in areas 
of inflammation (Fig. 2). Gap~ were very uncom-
mon in control specimens of normal skin and in the 
nonin11ammatory disorders examined, but were 
frequent in the normal-appearing skin of patients 
with pustular psoriasis and psoriasis vulgaris. 
The model of the dermal papilla (Figs. 3, 4), in 
which the relationship between blood and thin-
walled vessels was reconstructed , demonstrated 
that the lymphatic-like vessel began as a closed 
tube whjch connected with a plexus of other 
thin-walled vessels in the papillary dermis. There 
was no connection between the blood and lym-
phatic-like vessels. In none or our reconstructions 
or the innumerable sections examined by light and 
electron microscopy were the two types of vessels 
ever observed to link up. These studies, therefore, 
clearly showed that the thin-walled vessels were 
lymphatic and not arterial capillaries. 
Two reconstructions were made of the lymphatic 
channels in the papillary dermis from normal-
appearing skin of a patient with pustular psoriasis. 
Figure 5 shows a portion of one model in which 3 
lymphatic channels merge to form a dilated sac-
cule. There is an open lumen on the undersurface 
of the model which runs from one side to the other. 
The individual models of this network. when 
assembled, formed a plexus 200 J.L deep. Figure 6 is 
a drawing of one such reconstruction. The cube of 
skin in the corner shows the orientation of the 
lymphatic capillaries in the block of skin from 
which this reconstruction was made. The block is 
approximately 500 J.L wide and 200 J.L deep. The 
lymphatic channels are parallel to the skin surface. 
Some a re open at both ends and have been 
purposely drawn without true perspective in order 
to be in contrast with other channels which are 
blind tubes tha t have no connections with their 
neighbors. It is assumed that if the serial sections 
Frc:. 2: Lymphatic capillary. Arrows indicate gaps at intercellular junctions where endothelial cells overlap. J 
junction of overlapping endothelial cells. E = elastin . C = collagen . Bar - l micrometer. ( < 10.230) 
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FIG. :l: Recon~truction of dermal pupilla from pso· 
riatic plaque. Dark da) reprc~ents lymphatir rapillary 
and light cloy. blood vessel. Papilla outlined in black. 
Rlood vesgel I'Ourses from A to F. Discontinuities between 
H and C and C and D probably produced by tortuous 
path of ve:;scl beyond the serial ~eclums. Arrow indiratcs 
dosed end of lymphatic capillary as it arist>s in papilla. 
had been continued, most of the open-ended chon-
nels would link up with others to form an anas-
tomosing plexus. 
Figure 7 is a reconstruction of another portion of 
the superficial lymphatic plexus. In the corner of 
the drawing is a cube of skin showing the orienta-
tion of the plexus. ln this figure one sees a large 
saccule with two lymphatic channels connected at 
each end. There are several hlind channel!' project-
ing from the saccule. Blind tubes not connected to 
neighboring vessels were also present in the plexus. 
Figure 8 is a model of a portion of the plexus. In 
this particular segment :3 lymphatic channels are 
anastomosing. Looking down upon the model one 
sees an invagination of one portion of a capillary 
into another with the formation of inward folds 
which represent valves. These lymphatic valves 
have 2 cusps. 
Figure 9 is a mosaic of such an area as seen by 
light and electron microscopy. ln the lower right-
hand corner is a light micrograph of a plastic-
embedded section which shows valve formation 
produced by the insertion of one capillary into 
another. The corresponding electron micrograph 
shows that the lymphatic valves have a core of 
collagen and a surface of thin endothelium with the 
nuclei at the tips of the valve cusps. 
The general orientation of the lymphatic capil-
laries in the dermis and the ultrastructure of the 
lymph channels and vah·es have been identical in 
all of the psoriatic and control specimens. 
FIG. ·1: Recon~tructinn ot dermal papilla from pso-
riatic plaque. \'iew from apex of papilla to show origin of 
closed lymphatic channel in papilla and the tortuou~ 
cour~e nf blond vessel. In the model. blond vesst'l DEF 
pas.,es undE'r lymphnti<· (dark clayl. Closed lymphatic 
channel links up with others from adjacent papillae to 
form ... uperficial plexu:.. 
A 
FIG. !i: Reconstruction of:;uperficiallymphatic plexus. 
This is a portion of one model that ~<hows 3 lymphatic 
channels (A. B. and Cl uf varying diamt!tcrs merging to 
form a dilated saccule. The undersurface of the model is a 
continuously open lumen that runs from A to C. 
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Blood Vessels 
Two types of endothelial cell gaps were found in 
, blood vessels. In the venous capillaries, which were 
present in the apices of the dermal papillae, there 
were disruptions between the fenestrations charac-
teristic of this segment of the microcirculation 
(Fig. 10). More frequently, endothelial cell gaps 
were found in the postcapillary venules of the 
papillary dermis. The gaps ranged from 0.03 1.9 
JJm. 
The gaps of the postcapillary venules presented 
a characteristic picture. One edge usually had a 
fragment of one or more endothelial cells still 
attached to one another by intercellular junctions 
(Figs. 11, 12). Frequently, Lhe profiles suggested 
that there were portions of cells suspended in the 
gap (Fig. 1 :~). Figure 14 shows a presumably early 
phase of gap formation between 2 endothelial cells 
at the intercellular junction. At one point an 
iJ1terdigitating cell junction is st ill present. (Inter-
cellular junctions between endothelial cells are 
characteristically sinuous or interdigitating.) The 
gaps were abundant and easy to find in the 
pustular and plaque lesions of psoriasis. They were 
less frequent but still easily found in the clinically 
normal skin of psoriatic patients. In both sites, 
endothelial gaps could be found in the absence of 
inflammatory cells. !\otahly absent in the sections 
with gaps were deformations of the nuclear mem-
brane called "'pinches" [6]. 
Morphologically illtact erythrocytes were found 
OL 
FIG. 6: Portion of superficial lymphatic plexus. Draw-
ing depicts arrangement of lymphatic capillaries in 
papillary dermis. Inset. lower left, shows orientaticm in 
the block of sk in from which this reconstruct ion and 
drawing were made. Some lymphatic channels are open at 
both ends (OLJ and presumably would have connected 
up with others to fo rm an anastomosing plexus if the 
serial sections had been continued further. The open ends 
of the lymphatics were drawn without true perspective to 
contrast with the blind lymphatic tubes (CL J that have 
no connections with their neighbors. Reconslruc·ticm 
prepared from normal skin ()f patient wilh pus! ular 
psoriasis of von Zumbusch. 
FIG. i: Port ion ul superficial lymphatic- plexus. Inset, 
upper right. show~ orientation of lymphatic· capillaries in 
the block. S ~ saccule with two lym phatic channels 
connected at each end. Several blind channeb projec·t 
from the ~acc·ule (arrows). Closed tubes tCLJ are present 
in 1he plexu». J complex capillary junction on major 
lymphat ic channel. 
8 
FIG. 8: Reconstruction of superficial lymphatic plexus. 
Looking down on clay model there are 3 lymphatic cap-
illaries (A, 8, and CJ anastomosing. As the lumen of 
B enter~ C. inward folds are produced which represent 
the valve. 
in the interstitium of the dermal papillae and 
papillary dermis, in the wall and endothelial cell 
gaps of postcapillary venules. and in the endothelial 
cell gaps of lymphatics in psoriatic skin. Red blood 
cells phagocytized by dermal macrophages were 
not observed. 
We examined 4 psoriatic plaques before and 3- 4 
weeks after successful treatment with coal tar and 
u ltraviolet light. The prevalence of blood vessel 
gaps did not appear to change with treatment, 
even though the epidermis returned to a normal 
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appearance. In the controls, endothelial gaps were 
present in blood vessels in a variety of inflamma-
tory dermatoses, but they were always associated 
with neutrophils or mononuclear cells in the gaps. 
vessel wall, or surrounding perivascular tissue. 
Gaps without accompanying inflammatory cells 
were extremely rare in our controls, but they were 
found in 8 ultrathin sections prepared from 8 
different blocks in 4 individuals with clinically 
normal skin. These endothelial openings were 
found only after prolonged and tedious searching. 
The histamine-induced wheals in 4 normal per-
sons showed endothelial gaps in the blood vessels 
identical to those seen in the lesions and normal 
skin of psoriatic patients and in the experimental 
work of Majno and Palade [4]. However, nuclear 
''pinches" were not observed as they were in the 
animal experiments of Majno ct al [6], even though 
the wheals were examined 2-5 min after injection 
of histamine. 
DISCL'SSION 
The results clearly indicate that the ubiquitous 
thin-walled vessels m psoriatic skin are lymphatic 
capillaries. The best explanation for the abun-
dance of red blood cells in their channels is a 
clearing of the interl;tilium of erythrocytes which 
have el;caped from leaking venous capillaries and 
postcapillary venules. In none of the varied inflam-
matory dermatoses examined was the lymphatic 
capillary system as highly developed as in the 
pustular lesions, plaques, and clinically normal 
skin of psoriatic patients. 
We assume that the highly developed lymphatic 
system in psoriatic skin is a normally functioni":; 
one, and that these observations are applicable to 
the normal human cutaneous lymphatic system. 
Since the dermal distribution and ultrastructure of 
the lymphatic capillaries with the exception of 
frequent gaps, as judged by electron and light 
microscopy, have been identical in the psoriatic 
and control specimens, we have no reason to 
assume otherwise. 
Zhdanov has studied the human cutaneous lym-
phatic system in transparent mounts of skin by a 
variety of histologic methods which includes injec-
tion te<'hniques. Since h1s work is the most recent 
on this topic and has been reported only in Russian, 
it seems advisable to briefly summarize those 
findings as published in translation by Rusznyak 
FIC:. 9: Valve formation. ln~et. lower right. shows light mirrngraph of onE' rapillarv lumen joining another with 
formation of valve,. Electron micrograph of the valve area shows it to haven rore of collagen and a surface of thin 
cytopla.-.m with nucle• Corrow) at the tips of one of 1 he valve cusps. Har I micrometer. (Inset :!91; electron 
microgra1>h 2.990) 
"' 
F1c:. 10: Dermal papilla in psoriatic plaque. Arrow» indicate diMuptiun uf fenestration" in venous cap1llary. K -
keratinocyte. BL epidermal basal lamina. P pericyte. L - lumen of venous capillary. Bar ~ I micrometer. (A 
2·1. i50) 
FIG. II : Endothelial ~ap in postcapillary venule. One lip has portionb of at least 3 endothelial cells (E) attached by 
intercellular junct ions (,J ). R ~ erythrocyte. P = pericyte. Bar ~ 1 micrometer. (, 27.160) 
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FIG. 12: Endothelial gap in postcapillary venule .. J 
micrometer. (" 28,800) 
intercellular JUnction. L • lumen. G gap. Bar 
FIG. 13: Endothelial gap in postcupillary venule. Frequently portions of cell~ (E) appear to be suspended in gapg. L 
lumen. G gap. R erythrocyte. P pericyte. Bar I micrometer. ( < 21,600) 
500 
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Ftc:. 14: Ea rly go p form a t ton. Gap developing at intercellular junction. Pla~n111 memhrnnes still in close apposition 
a t sta r~ (*l. lnterd igitat ingjunction ( f.)) th present at ou termost tJoin t in ve•sel wall. L lumen. E endothelial cell. 
P pericyte. Bar I micrometer. I • :lf>.08()) 
et a! 17 1. Zhdanov studied the relationship between 
the blood vascular and lymphatic pl exuses in the 
human finger, pa lm, sole, and scrotum where 
lymphatics are most numerous. He showed that 
the lymphatic system was arranged in a superficial 
and a deep plexus. The superficial plexus. devoid 
of valves, was present in t he papilla ry dermis and 
cour!ied closely with the papi llary dermal arterial 
network . The lymphatic plexus began as bl ind 
tu be~ in the dermal papillae and each channel 
linked up with its neighbor w produce the superfi -
cial plexus. The deep lymphatic plexus was com-
posed of thicker lymphatics of varying caliber, 
which had valves and was si tuated in the deep 
layers of the d ermis close to the second a rterial 
network. F' igure l fi has been ad apted from 
ZhdanO\·'s paper to show these relationsh ips. 
Our studies were concerned only with the super-
ficial plexus because it was so well developed in the 
psoriat ic material. Although there were dilated 
ly mphatics d eep in t he reticular dermis in our 
specimens. these have not been reconstructed to 
determine whether there is m ore than one plexus 
, present at th is level. Our reconstructions do con-
firm the fact that the superficial lymphatic plexus 
begins as blind tubes in the dermal papillae. 
However, we found that va lves were present in 
• these small lymphat ic capilluries and that the 
E 
(AFTER ZHOANOY ) 
Ftr.. 1!): Organtzation nf mtl' ro<'trculatinn m human 
sole (adaptC'd frnm Zhdanm·) Lym phatic capillar ies 
a rise a~ c losed channels or loop~ in papilla and join with 
ne ighbors to form superfir iol lym phat ic piC'xus. Superfi-
cial and deep plexu!'.es at·tumpany blo<>d vessel plexuses 
in the dermis. E epider mis. L lymphatic cnpillary. V 
venule. A arteriole. 
leaflet s were directed away from the skin surface. 
Takada a lso has found valvel-1 in the superficial 
lym pha tic capillaries in the dermis of the sole of 
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the mouse 18 ]. The formation of valves in lym-
phatic vessels is related to the insertion of one 
lymphatic capillary into another at points of 
merger. Kampmeier has studied the formation of 
valves in lymphatics of various sizes in a variety of 
human organs [9]. 
The presence of isolated blind lymphatic chan-
nels situated between the interconnecting lym-
phatic capillaries was an unexpected finding . 
Closed lubes have not been described previously 
nor could they have been found by the usual 
lymphatic injection techniques. There are at least 
two explanations for the presence of these isolated 
closed channels. This may represent a lymphatic 
reserve that is capable of budding and proliferating 
in order to connect with existing channels in 
response to inflammation or edema. It is also 
possible that they are isolated remnants left by 
previous episodes of inflammation. 
The lymphatic system and its endothelial gaps 
were most highly developed in psoriatic plaques 
and the clinically normal skin of psoriatic patients. 
Although dilated lymphatics were found in our 
control specimens which included a variety of 
eczematous and other inflammatory skin disor-
ders, they were ne"er as prominent as in psoriatic 
skin. Endothelial cell gaps are frequent in areas 
of inflammation and are believed to be part of the 
mechanism by which the interstitial tissue is 
cleared of edema, blood cells, and bacteria [1 0, ll]. 
The prominence of the lymphatic system in the 
plaques and normal-appearing skin of p~oriatic 
patients is in keeping with the endothelial cell gaps 
commonly present in the blood \essels in these two 
sites. Increased vascular permeability may be 
continuously present in the skin of the psoriatic 
patient as judged by the prominence of the lym-
phatic system which contains many erythrocytes. 
Although we have reported the presence of gaps 
in blood vessels in our earlier studies [1, 2], their 
sign ificance was underestimated because of the 
more frequent and dramatic-appearing thin-walled 
vessels with their gaps. Examination of more 
psoriatic skin has shown that the blood ve~sel gaps 
are very common. Not only are there separations 
between the endothelial cells of postcapillary ven-
ules, but there are discontinuities in the fenes-
trated wall of the venous capillarieh in the dermal 
papillae. Thus far, the latter abnormality has been 
found only in psoriatic skin and not in controls. 
The profiles of gap formation in postcapillary 
venules with a portion or portions of cells attached 
to one of the margins by intercellular junctions are 
identical to the gaps produced by loc-al injections of 
histamine, serotonin, and bradykinin in animals 
[6]. Such gaps are believed to develop at the junctions where 2, 3. or more endothelial cells 
overlap through the mechanism of endothelial cell 
contraction. In the studies by Majno et al [4. 6 ]. 
histamine-induced gaps were accompanied by de-
formation of the nuclear membrane. the so-called 
'"pinches."' The gaps persisted only for about 12 
min. Although the gaps found in the psoriatic 
vessels were identical to those produced by hista-
mine, nuclear "pinches·· were not found. When we 
injected histamine into 4 normal persons and 
biopsied the area within 5 min, identical gaps were 
produced but nuclear "pinches" were not seen. 
Initially. endothelial gaps in blood vessels were 
found only in psoriatic skin. but with continued 
studies, identical gaps without accompanying in-
flammatory cells have been found in the controls. 
In comparison with biopsies of psoriatic skin the 
gaps in control specimens are very scarce. 
We examined 4 p!;oriatic plaques hefore and 
after successful treatment with coal tar and ul-
traviolet light. and found no significant changes in 
the blood \·essels or in the prevalence of gaps. \Ve 
have been impressed b:. the large number of gaps 
in psoriatic plaques and by the lower but still 
significant number of them in the normal-appear-
ing skin of psoriatics. 
There are two possible explanations for these 
gaps: an inherent weakness of the psoriatic blood 
vessels at intercellular junctions or a histamine-
like response to unidentified stimuli in psoriasis. 
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